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ABSTRACT 



PROBLEM TO BE SOLVED: To provide • a semiconductor device which has large 
signal amplitude value and also can increase a range where the input/output 
relation has a linear operation while preventing increases of the signal 
writing time and also to provide a drive method of the semiconductor 
device . 

SOLUTION: In this semiconductor device having an amplifier transistor and a 
bias transistor and the drive method of the semiconductor device, a 
discharging transistor is provided and performs the pre-discharging. 
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[?s*ii] m^mvy^vxi'b'^Txm vyy*s 

* t gtmffl h y v 9 t immmwm t &#-r s *m 

mmmm v y fiovuj \*mt&m®mm 
imizm^tixan, mt'UT*m\-yvV'*z<» 
y-*«* r^mmmm^mm^tixti v , 

fllHiftlffl h y sV* 9 © y -xiC+tem&sU r *M 
hy>Vxf<Dh'u4>i&*\z&ffc£tiXiiy, ffi&'< 
JTxMhy 9 <r>f- htiH-itmt&'U Txfe^r 

mmwiztix&y, i$!Rmmmhyyvx?(07'-h 

ffi**sA;>jSS!?-ic&o t*s o , fjfeiiSffl h y y*Sx 9 
©y-*«*asffi7jffi*{cfto-c*i 0 , 

m\-y^vxf><Dv-y.m : ?-\c, -un.m%m.w%Yy 
yi?x?<Dh'i'4 ^titi^mm&tix^zzk&ftmt 

[!I*12] m%mhyyV > y.j>t'UT?.%hy>i? 

*9t ®Mwmm.m t ^ r y. rnmwm t^r^m^ 
m t &#-f 5 *m#mmx-hi x. 
mmmmfa h7y^^wKw ym^mmmmmm 
fmizmmztix&v . mt'^T*m\-y^v*9<D 
v-y^rt-ttmi'M r y.wm%m\zmM&tix& v , 
mmmi®% h y 9 © y-*asm*Mi2^-i' rxm 
vyyyy.9<Dv^>^\cmm^nx^<o, m%&< 

JTyftly y*y* 9 ©y- hSHNifJfH/'^ 7*{H§- 

mzmffl.ztix&'). mmmmmbyyyy.9(Df-b 
a* AAiS* -c*j t) , ifrtatiffiffl h 9 y?* * 

m^micmm s h-c^ s r 4 *«« 1 1- 6 ^mw-mwu 

[!I*13] Sf*11*fcttf»*l2fc:|3VvT. a«t« 

fix v> 5 r 4 4 r 5 imwsn. 

[8*14] |||*ai*fcttI«*B3©v>-fii!»»i«K 

«te ft T ^ 3 £ i t:^ 4 + * ^ttStll. 
[!S*15] m«*3Ki8V^T, Sfrl3StSfflSJS», Ml 

«< 4 1 2**qM*3ftT^S r 4 irttft 41" 
3SS. 

[11*16] »#*3*fcl*I»*H5©V^-filA»l*lC 

«SftTV*6ri*r^41-*^tt»B. 
[89*17] St*l3 7!i£3a*l6©^1"fta>l1U:*3 



«HM«t5WU'f s» **rd>fc < 4 1 1 o*r* « £ 
4£*H84-r* i NSI#gg. 

[8*1 8] »*1175£a*l7*W>^-rfta»11 
yf-*>»tt< 4 1> l o*1-6 C 4 SrWRii-SiMI 

*>\s®.Yyy>Jy9<o>ptii<hh\<>tt-rz>zt*® 
[n#« i o ] tit#s 1 75^?»*i 9 ©v vf i ^tc 
ramjE©ifi»ffl*s, MB/<-r r ^« k ? > ^ ^ 

[§9*11 1] 1 751EI»*11 OWfJuJ»l« 

tc*3v>T, m&*t>i8 : ?-\z%m&9m*ifi&m&nx^ 

f-^A*-f5r.4Sr*S«4i-5^*fr««t 

3] K*JSi l*fc(4K*«l 2(C*5V^, 

*>5r4^it$ffi4-r6 ¥^ft:^H. 
[H#Jf 1 4] 11*^1 l*fctt»**l 2(c*3V>r, 

V9*99<r>\,^Mf> 1 o-Cfe5 C 4 &«M* 4 

TO15] »3ft1 1 4 JCdS^T, #J|27^-Ky^* 
— PNS, PINM. *fc(4NPNSftii^©V^-fiX*^ 
1 iX-hZ Z. 4 Sr«M»4-t5^ft^5«. 

[!ft*«l 6] »*11 175SfS*11 5©V>-ftl^l 

lay-fey hffl h7v^^©y-^is^t usfw 
v«^isfiE3tSS^*^- 4 mm $ tvr v % 5 r 4 Sr«@: 
4-f5¥«^fio 

[11*1 1 7 ] ft*1 1 75SS*1 1 6 ©^^T^^*» 1 1 

tdjsv^, ffittsUTxRhyyvxfizmm-rz® 

^ liin3*g»©'WT*ffl hyv-^^wy-h • y- 

^©±TSr«iittffilc-f5fc©^^®«y- h • y-^ 
Rflmffi©*6*MI©&/h»^ Lv^ r 4 «r#» 4 ¥3J 

[f»*11 8] 11*11, *fcl4SS*13 75Stl*11 
7©v>Tti^l1l-*3^-C. fJlBJtraffl h7^?i 

&wi\&&<ohy>*x9x-bszbzvmb-rz*m 
ftmw. 
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mmiz&ffiztixtsy. fm^ry-mvy^^^9(r> 
y-*«e-iiitfjie^-i- TxwnmM\cmmz i%x& *> , 

fifties 7 h7y^^roy- hJs^ttfiis^T 

s>* 9 1 mmwnwm t ^ r xmwm k^urx® 
mmmm% Yyi/v*9<nvv-< y^^mmmmmm, 

mjiatilfffl h 7 y^x* wy-*«mtitfri2^r 

4TxmVy>i/xi><Dy--hi8i?tiffi&/UT?.f$-% 

mzm&ztix&r), mmmmmi-y>isy-?<D7*-h 
(oy-^«^^5w^^s^^r^oTv^•5^^solS!l^) 

%m k mmm hy>v**k tkmmmm t &w u 
Sfrieii*iffl h ? ©y-*«*ra:iWiB/<>f r 

Y-7 s si?x9<Dh'l'4l/1& : ?fcm8i£tiX1s'!)* irE^ 

fltlfESc«ffllij!Sil9 & tt, -2f t±fnE8rftffl l-7y^^ 
(oy-^S^lc. -^I4flfif3«:mffl s si?*9<o 

W8B»«ffl h 9 V i>* * SrWattlBfcl- a r. t Ic J: 9 7* 



[»#Jl2 4 J W#S2 l£fctefi#>f 2 2<OVvf*T,a> 
lJgld&^-t, *ME&fW«ilR»i:ttE^'l'r^ffi!l«jlS 

[»*i«2 7] »*q(2 375SII*«2 6©V^JX!j»l 

atertswiKftWWi-saR^'r v?-*'Pte< k t> 1 o=t 

[IU#JI2 8] W*I197iSIII*B2 6*t»OV^-fJl 

*»i*K:*v^-r, «re«mii«KiK, fcav^ttUME^^ 

[!S*^2 9] f&*^2 7*fc(4IS*^2 8^c^o^^^:, 
P ^-T ^/H! F7>^? <it>l oSr^-f 5 r 
3 0 ] ffi#m 1 9 ^MM*^ 2 9 ©l^-f tb^ 1 

imxm 2] 9^§s*«3ocov^^i 
«#*A*-r* r k zimk-tz^mftrnwomm* 
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8tJiE)fe«£&i5W>, 7* Y?<<*- Y\ fa y b*- 

[5t#Jg3 5] Wf#B3 4fc:*5Vv<\ |flE7*h*<f* 
-K*5, PNSL PINS, -SfcteNPNSfeii^SICDVv-ftV;^ 

[B»*« 3 6 ] 3 1 nm.m*m 3 5 ©h-tm* i 
e y * y vm v 5 v^* 9 immtw&s&tt v±y 

**©£T££ffi^^5fc»fc:&S^y- h • y- 

1 «lcE«OSWEiW#««*fflv^5 r fc &Wt£ fc « 

[»*JI4 1 ] 19*9 1 1 8 S-COVvf ft** 

1 q«cB«o«nE¥SM«SB«rfflv^ C fc £#ffifc 

[s#Ji4 2 ] ts*9 1 frb&im 1 8 *-w>vvf 
i mcmiomm^mftmmzm^z r fc *w*fc-rs 

[ffl*94 3 ] 1 *>bffi*4 1 8 *-COV^-ftti» 

1 9^E«^«rSe^«c^ttSrffiv>^ r fc fc 

[00 0 1] 
[0 0 0 2] 



[0003] fy^^^ym b*^ 2 sctc 

[0 0 0 4] ^ixfeoHttK^ROWCfi, 
•fcv-0-fc U-CCCDS-fe^Ws^ctttott-cv^So CCDSir 

V\ CCD*^V^K*fflLTV^S 0 b^U 

fc> IMWAjWBv^ fcftjffcttlK:* *»*i/y=i^ 
[0005] Mos^iryf-^ii^w^fcur^, 

o£9, ^yv^y^vf-fcT^'r^^irvf-fc^, 
S>5 0 

[0006] /<y^*>'*Kl8H'81ii*oEI 
KWSr^fo H*10005H, ^yfffl h^V^^lOO 

oit7*h^>f*-Kiooo4^i(irt*iirv^ 0 y^-h 

Hiooo2^asR$ii, KKyS^tt, ft^W^^ioo 
03^SSRStfCV^5. 7^* K10004-CW:. 3fc 

ikm^Lx, y* h^>r^--Kiooo4o«wrsr«#ffl* 
[0007] r^f-f ^tyf<DB*©»rtt tttt, 

«^3fc^-<^*>5 0 IEDM95 : pl7 : CMOS Image Sensor 
s, Electronic Camera On a Chip, h 5VM1IEDM97 : p2 
01 : CMOS Image Sensors - Recent Advances and Devic 
e Scaling Considerations"?^ 7* h^^— KSl, 

ISSCC97 : pl80 : A 1/4 Inch 330k Square Pixel Progr 
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essive Scan CMOS Active Pixel Image Sensor"Cf3^ Hi 

fcfcflJflSfcS. JIEC^S^ : OI0S;&*9©M3BBffl : ¥ 
fi&10^2£20BKJ2, CM0SS-tyf-O^jSICOV>TJK< 

[0008] i:t>J:<^ffi$^rv^5r^7 i ^^v1^ 

y^iSxfb lo^7t h^>f*— KT»looiB*308 
^W^I-^^^^-Cfc^o 7* h^f*-K304OP^ 
ir*/Hlll^tt««SnMl3i2lcSB«*ii, N^*/w 

*#301©4*-h«WfcHU y-h«*»302^«8RS 

*gffl h 7 >- *J * * 306 © h ic«r s *vo * a. 

[0 0 0 9] 3i y 7±>y-<Dm&, -*^«-8-ffl*j|»30 
3fCJ* N lffl(Oif»308WCtt<, £<0B**'£tt£ 
tTO>S 0 fcSU /MT^ffi H9V^^311tt, 1 
*<0«*ffi*lft3O3fco§\ lfl«ttE«$*b-CV^ 0 

y-^Wf-i KK>«tt, «*ffl*l»303fc/MT 
[0 0 10] fcfc, lf*308(DK*tt4»fp^oV>ra 

^S 0 

[ooii] if, y-tyhfflhy^s^soTSrWii 

^«RXi|UII3l2lc8BK$tL, N^^+AHIiai^^mK 

K304fctt* »^ T ^«E*»bS r t Kft S. 
Eltt, 7*h^-f*-K304ON*"ir*>HB**«)«tt 
^WHj»309O«ffi^4-e3lS**ixS»ffSr, Jtyh 
fcnf-S y*y hffi h?V^#30 

7*r#t»a«Blc*-5. -fS£> 7* h^*- H304IC 

309(Z)«ffi|C*-e36tt*tb-CV^7^ b*^f*— K304© 
JRHfcfcoT, »^ri:/|>i<4ot<6. *LT, fcS 



flr*ffl**303^«*^WA**ts. 
[0012] fctfu «*#was*i"c^a*, aw r 

h9 v^*3iitett, Wfc#a*bSJ:5fcftoTv^ 
i/$J**3iiHU v^fr^s, y-xy*vv®&tLX 

[0 0 13] ^^T, H4^ftt>S*«jfty-^7*P 
!7|IIB<0« H4-C»4, Nft*Mh5^? 

zm v *-c y 7 * n 7 me t«Mt-r s r t h a* s Q 

*ffi««8Si»403tcii, «Mflfrdd#ln*&:h<TV*a. 

r ^(UiaSR404^(^ 0 V^JDx. P>ixTV> 

So »«fflb9^^^40lOKW^«H-W[*««« 

«R»403ic«sR$ft, y-^«^tt^>rr^fflh9>'^ 
h9^v ? ^^402oy-^ig^n. ^>rr ^««aaft404 

fcSaftSftT^So ✓MT*fflh9>'^**4O2<0y- 

hismctt, y<>fT*«ttvbtfto;fc&h-o*a. £0 
t\ /^r^ffl b9^v ? ^^402ic:^ /^r^afltib 
^actvsr t(c*s 0 /<>fr*JB h9vs^**402Ht. 

ltsj^-tso »efflh9v^ 

**401oy~h*gtf^\ A*«^406(C*S o tct, 
*Hfflh9^^^40l(Z)y-h»7-tJ:tt, A^flffiVin 

ffl*«S^407IC45. iot, *(MJh9V^**4O10> 
y-^«S^<D«ffidS, ffl*«ffiVoutt*5. rco<!rt^ 
y--x7^py[HlBoAffl*BB«n, Vout=vin-vbtft 

So 

[0 0 14] B3fcB4*lfc«**fc#g\ *<@fflf9V 
i/**306te, itffiffl h9y^^40HC»^f So ^-T 
T^fflh9V^^311«, /MT^ffl h9V^**402 

-CfeSr^^rS^LTVNSfc^ 04-m. €B&^^T 
^St#x.Swi:^ffi*So 7*h^-f^-K304ON 
^+*/HW«^0«ffitt, A^mffiVin (iftgfflhy^ 
^^401oy-b«ffi. o*^)A^^406O«ffi) iC 
fll#Hl*»303O«ttWt, til^«ffiVout (fi 
ffiffl h 9 >^^401(D y-^mtt, o* 13 ffl*«^-407 

<omo i-M^rso 

[0015]ffiot, E|3^CjoV^r. 7*Yit<(*— K3 
04eON^^*/HW«^«>«ffiSrVpdfcU, /VT^flf 

«i3io^mte, /vr^tttsrvb^u «#m 

*j»303©«(kSrVouttU ®aSS2P*»312i:/MT^ffl!l 
«JSH313O«ffi«:0Vt-rai:, Vout=Vpd-Vbi4S. X 
oT, 7^ h^^-K304ON^^^/v«iSg^©ffiv 
pd3fts«ft1-afc, Voutt>*ft1-«^tlc49, VpdO^ 

So 
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[0016] y-*7*py0»o£#ttfc»fm, ± 
o£9, y-* • KWyntE^b 

s e 

f^-rs^is, H5fc»-f i5fc, mmibtmtizt-r 

S 0 HH9V^#»aOTR:a«*ix"CV^Sfc 
ft, *HW«WHU ««fflby^**401£/MT* 
ffl b 7^**40210*, W*0««***l*f±-f^*) 
So iot, /^r^« h9V^*402Kfll«Ib3»* 

[00 18] ^"C, y-^7*nr7|lJK^*5Jt5ta* 
SftVout£#ftT^So WrtBffiVoutW:, A^m&Vin 

J;9t>*«ffl h5v^^40i<Dy-h • y-^^mjEv 

gs<0#£ttffi^«(fc^** o £oT, Vout =Vin-Vgs^ 

fts 0 ---e, ttffft by >Vx*m<DV- b • y- 

*ffflHJEVgste, /^-f T^«*feVbt«U^ft, Vout=Vi 
n-Vb £ftS, fcfcU ^oSll Elsies £5fc:. ^ 

-rr^ffl h9v^^402^«fp««-ci(if^f 

W&xmft-rzW&Xti., B6i:^fJ:5^ Vout=Vin 
-Vbo«;Wc«fi:L*<*« 0 /^r^S hy ^^^402 
*Sj|»«««"C»^i-S»^W:, Vout=Vin-Vb' r 
^"C. Vb'ttu *(D«p(Oit(Bffl b9>^^401-eoy— 
b • y-^FflSJE-C$?5o ^7^1 by V^**402 
^l*»«*"e»^i-«ii'&tc«tL5«SESr, lb' S 
fc, Ib'<;Ib"C*>-5 0 cfcoT, Vb' <;Vb£ ftS G 0$ 9 , Vi 
n, lb 1 as/hS<fta£, Vb , t>/h*<*5o *o*S*. 
■7fc»?-J;5fc* AW*§1# (Vin£Vout<a§|^) f±, 

[0019] &>±<DZbfrh, &<o£5t£Z.k#&i* 

So 

[0 0 2 0] *1\ y-^7*n!7|sIKlc:*3itSm*S 
ttVoutOjB«ttSr*#<-rSfc»JJiWt, /^T*SffiVb 
«r/h4< Lfc**J:v\ Vout=Vin-Vbft£>-e, vbtf*/h£ 
l^i, Vout£*£ < fcb^So fcfc'U 'UT*mby> 

aw r*«ttvbfi, ^r^ffl b 7 ^y**402ca 



[0 0 2 1] /^Tx«ffivb3ftS*:§v^»&tt % A 
*«fiVind$/h* <ft«t, ^T^l b9V^**402 

[0022] ^jx*-ett, y-*y*n!7[el&fc:fc#s 

o^ihSo o**K H8fc;jrtM:5fc* W*iStf\ o£ 

So iot, A^*805^m&l^ y-^y^-n!7lHl 

[0 0 2 3] *1\ JUJWS^&^T, ffi*«ffiVout* 
/hSl^HK 0$9 N Vout<;Vin-VbCO#^{COV>T%^ 
So 08(A) KllBllKBU [^8 (B)l£*^^^- h£ 
^-To Ettfflb 9^**801©$^ - V 

— *RJ«EEVgsft, /M7^1 h7^v ? ^^802COy- b 

• y-^M«jEv gs< j: «9 fc*#vMrcfcs 0 J;ot, *@ 

*S<*0, *BJflb7^;**80l<Dy-b • y-^ 
IB«EVgstt/h$ < *ot< So ^Ltii:, JffMffi h 
7^^^80i<7)y- h • y-^^ttJEVgs^/^r^m 

^Vout=Vin-Vgs=Vin-VbT*fcSo CCO <fc 5 {CVout<;Vin-Vb 

^>y- h • y-^ra®JEVg S ^#v>o-^ fS(gffl 

^^^80l4raor, AW**805JJl*#>fc«j«365j«tl 

M<rrtfo 

[0 0 24] «0»i«liirS3V^"C, UJ*«ffiVout36S 

0$9 N Vout>;Vin-Vb<7)S^(CoV>r#^ 
So H9(A)^|iIKH. WW)fc*-f 5V^ir-Hr« 
-To «Bfflh^v^^90l©y-b • y- 

^M«ffiVgsW:/hSv^"C*>afcft, iBBfflby^^ 
^90lW:*»5ittJB«c*So ttt, AW«S905(c»ai 

^S$tlSo ^T^ffl YJ^itxtWZ 

oy-b • y-^ramjEn, /^r^«ffivb-c*5© 
-e, ^>rr^b9^^^902Sr«ix«it*ttibi* 
So -t tt^ ^^jc m*«acv<mt3flS/hs<4 9, ig«g 

ffl h9^**901<By— b • y— ^B«EVgs36S*t < 
ftSo ^LT^IC, itttfflb7^^^901oy-b • 
y-^m«EVgs*Vb|c#L<*5t, 36*«ttic4 
So SEIfcffi-eW:, Vouttt-««T?*>9, A1»**905 
Jdtt««Ettjj8n*v\ y—xy*uy\E\&<D2'D(D by 
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[0 0 2 5] £X±.<DZ£frb, Vout>;Vin-Vb©*&Ofi 

/M7^l h7>-^^902Sr«ctt5Siffiib^J:o-tgt 

[0 0 2 6] ®*309-e«)fi*^^ 5 

•fa. -fa<h> 7* h^^— K304^N^-Y*/HB« 

tttohs 9 try Mi 

*»305S:«»-ra^tl-J:0, yt^ihyy^ 
^307Sr*9ia*MBI^5 o 7* r*V:tf— K3 

3040N^-r*/HB9« J 3 L «)ttffi*T*o'r<ao &fv\ft 

7* h^*— K304ONf"^*/W««H-©Bfi[t)*>4 

04©N^ir*AHB*»«>«St«rflr*i:L"CK*fflt-. r. 

3fe<&ia£fcJt«LTV*a o *LTSU\ SJ-fc 

-K304&yiryhU H«wifc^SrjHk9 5SLTVK 0 
[0 0 2 7] ftlC, BS?309^O h?^**fc-Olvt 

mcLX^Zm&ft&Z (JIEC±*1- :aAQSt>*y<Dffi 
*SS:¥riilO^2fl2O0 :p9 v Hll*ffi) 0 *fc, *« 

^h7y^^HNft^M^T, H3<DJ: 
5fc, ttR»309fc««fflh?V^^306Sr«KU it 
If/fl h 9 306 fc*>f yf-K h7>^**301£8S 

«U ^yfffl b^^^^301t«^W^j|8303«:g 
«L-Cl^a££##V\, *titc, Wh^^^^fctN 
^*A«£/BV>T, «BG»309t^>f y^fflh?y^ 
**301«r««U ^-fyf-«h?^^*301fc*«« 
h7^**3064rSHRU h9^^^306fc« 
^W*j»303SrSaaUTV^a»^t>*>S (ISSCC97 : P 18 
0 : A 1/4 Inch 330k Square Pixel Progressive Scan 
CMOSActive Pixel Image Sensor) 0 
[0 0 2 8] ftC, 3t«aE**^S^fi l 5•fe^1^«^^:ov^ 



[0029] ■fevf-oafflftfi^o^r, 
a* iSor^^/^f^^^ i?<ote 

IC, Xiffl^/^ yKt/HV^jxTl^a. *<D»g\ X*& 

trI«WtJMi*fc«M-a 7* h a * *rflv^# 

fcflL *0*t:K*i:*»*4ifW*8. Euro Display 
99 :p203: X-ray Detectors based on Amorphous Silicon 
Active Matrix-Cte, V^W— J; D , XlftSrjttC 

§o IEDM 98 :p21: amorphous silicon tft x-ray image 
sensors~Cte % T^r^^U ^y^l^t^to 
-C*3*K AM-LCD99:p45: real-time imaging flat panal 
x-ray detector -Cte, V* h*>?? f&M^XKfrk 
Z®&\z-o^X, ##£*l-C^5. 
[0 0 3 0] 

iwt, w^sffivout^s*s^ur, Hj*a*r»*»ft 

ft o£«9, AAfWlCVin<Ofi«iraaaEO«S:»*C 

tn!7 @»fc*5 » S AA«ttVin £ W^mffiVoutcogi^ 
9, AA«<kVin*S/h*<ftor'b, Vout=Vin-Vb<Z>il# 

ztmLx^z^k* grate, /Mr^fflh?y^ 
^402^ts^^"CSif^Lr^awi:>65j:g-cfe^ o * 

[0031] ±-e»^fcy— ^7*n!7B«S^ 

[0 0 3 2] *-f % W**ffiVout©JR(B«:*#<f6fc 
feld^ Vout=Vin-Vb/^cO-C, T *«(fcVb8r/h£ < 

Vout*S/hS<ftoTt>, ^T^ffl h 5 ^^^402*5 

[0 0 3 3] o^«9, UAaiK0Wi2:flr^l*i&»l« 
Witt, hu-K*70BB»K*S. ffl^lltt^tiiE 
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[0034] ±ie&*Bfif©fiajg££ft¥* 
-rarifcattt-ra. 

10 0 3 5] 

[ISB&#fc-f OtibO^m *38WCtt, n^*a< 

(Aflf**©«tt) £<6<-fa (P^^^/vMhyy^ 

fl5<-T5) . fitT-Ctt, y-^7*o!7|Hl8©|lJA8ffi 
(Affi££©«fc) fc, ^ofc/U6<tSCt (p*+ 

[0 0 3 6] ftjfcfi, N^-lr^/H!h9>-^^S:fflV^ 
y-* 7 * n 7 ESS-Cli, ?)]»3^li(C43V^-CVout> ; Vin 
-Vb©l$, /W7^l h^^^^SriioT, Affi^S; 
©Sffi£&SL-CVVfc. L^L*^e, % #380§-m x 
•ofcA/, Affi:gJ:cDflffi£<£< LT, Vout<;Vin-VbO^ 

ffiicL-c*j<. ^©a^s^yiscm-c&s. ^<om. n 

gEKVout^Vin-Vbi&oTl^a©"?, ifdffl 

[0 0 3 7] 5HR©flr#*a*-t*i:*©vWr^fflh 
(4. W*5«H-fiv^«ttfl[» o* 9, ^7^11-?y 

ut=Vin-Vb£#I&1-5i:> tti7jm<fcVout£:*;# < -f afc 
fcfctt, ^T*mffcVbttffl#a LfcWJ;^ 

a»e>-ea>a. fc£u sutxx h?>*s*.ftt. mm 

V^^lt, fflfcS^Hjfe LTV > a - 

5. iot, fct©'<-fT*flIh 

yV^7,9T>f- hnfiL, o£9, /^T^«ffiVbl4, 

h^v^**©*-?, &t>*t^Lf VMI&E©H 

[0 0 3 8] r©<fc?lC^T*m#Vb£/h$< l/t\ 
*©/t*, /<-f 7*ffl h7i^**©SiSS;JS/h£<* 

v^fc, Affl^BB«*Si»^"CfcS»^««SrJ!£v\ *© 
oo, ffl#1tte©ig*I£*:#<-fa;L<!:i:, Affl*BB» 



*a, KTK, ftKMeflMt***-. 
[0 0 3 9] *M3S^I±±SEfl?fi8l- £ot, iifflffl h? 

*Bffl h 7 *© k w tm&sismwm^ 
mm$tix*s<>), mm/UTxHhyyi?xf<Dv-x 
HH-ttm&t'f Txwmmt&mznxte <o , men 

<fffl H7V^^©y-^ig^-H:gJIE^'rT^ffl 

HtSft-Cfe*). IWBtWfflh?^^^©^-^^ 
A**ffc*o-Ci39, UMBJIMMI h 9 ©y- 

-^rifitrsattmffl h 7 v-y * * © v w 

*fc^3ftT^arifc^traW*S«#«fc 
$fta 0 

[0 0 4 0] *K38WH:J:IBIIIfiStKJ:or. 4MV8 

-f T ^ffOi i r t «r *r« 

e*«*lfHMftfc^Sft-CJ8»K ffigE/^T^ffl h7 
v^^^roy-^ig^iiflJHB^Mr^WfKS«{c:^iKS 
*vc*5»>, «riat<ifflh7V5?^^©y-^«s^B:a(ns 
/vr^h^y^^oKW vWFfcSMSft-cjs 
9, ttiB/^r^ffl h7v^^©y-hJi»-T-ttfl(ria^ 

7>v ? 7.^c>y-xjlffi^sffl7j4S^I-4or*3i9, WIE 

[004 1] *SIS^Ii±fB«lfi£Jcj:oT, AW^fi© 
[0 0 4 2] 3)cgB^tt±IE«^tCj;o-C, MCtfC«ffi 

miiiS t fris/^ r * w«Mt $ v » a r t £ 
Wtt t -f a ¥«tn«ut«ft $ *i a, 

[0 0 4 3] «nKnMUbBMltlcJ:o-C. fJiSJScmffl 
[0044] *Ji»K«:±E«^tc iot, tttCftff« 

fiffiaanii*s«r«3ii«fli«aiWS»cg5iR $ v > a r. t «r 
wr t -r a ^«ft«ttijsii« $ n a„ 
[oo4 5] *K%Ktt±isfl9^tcj;o-c, mmmmw 
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[oo46] *r5smi4±ie«^c±ot, tfi&mmw 
[0047] *®ftwft±mmmc£^x. trea** 

Jyf-tiK N9^*;H! Y7V*s*9-&tL\ZV*?^*)\' 
W.YyWy9<F>>Ms.< ki>lo*GTZZt%tlfmt 

[0 0 4 8] *B38Wtt±E«rtKJ:o-C, iE^WT 

t *#ta t ■tz*m#mm#mm * ft a. 

[0 0 4 9] *^|g|gil±Efflf^lc:J;oT, iJEA^SS 
[0 0 5 0] #K«WB:±lEflWtfc:.ko-t\ SiriHA^iffl 
[00 5 1] *R*^»±IE«^{j:J;oT, lffliE3feS3e 
[0 0 5 2] *WSWHUtE«MJfcJ:o-C, ttEftiX 

[0 0 5 3] *SHWIi±8E«^l-J:oT, fiftE?* h 
^V^-Kflv pnSU PINS!, ^fcttNPNSfeii^S!©^ 

[00 54] *m%Wtt±Bffimz£iX, !)ty|-ffl 

[oo5 5] *m%wti±.mmmz£<ox. mtwr 

xft Y 9 Vi** * Sr***1-*4l^, tflB**©/<-f 7 
h9^**©<7*- Y • y-*lffl*JE©*6*Nia*, 

h • y-*M«BE©ilft*ttt©«/h 

[0 0 5 6] ttBflBJJEilJKioT, BtrBUHIffl 

h7y-^?t aw^<-f 7^ffl h 9 * t fltnefttt 



[0 0 5 7] *H*Mtt±IB»J*ICJ:o-C, h9 

^7^fiijmaasi^'f7^ft^t«-Wb, fflreJBNMi 

StL-OSD, «rSB^M7^ffl H9V^^wy-^iSHf- 
liME^ V 7 * WWm\c&m £ *i/Cio <K BfIISlt46ffl 
(-9>^^<oy-^Sffi^-l4S(tlH/^7^ffl YyW* 
9<n KWV4g^-(c^$n-C*Jt), S9te/M7^fflh 
9 v-y**©y- hS^ttfflE/W 7^«*IHj:SSK* 
fttis 0 , «rS21f Igffi I- 9 * ©•?- hSB^A* 
«H-tc*o-Cd3»), SfTSBliBffi h9yv 5 ^:?roy-^*S 
WHlAWCfto-cv^ *NW*giB©E»;£iSfc:*sv » 

[0 0 5 8] *HI6K«:±IE«*JcJ:oT, iitlffl Yy 
t'U7*FBYy>'i?y.9kmmwmmk'< 

Yy^ify.f'iDy-xS&TimW.'UTy.fflYy^i?* 
^oKWySgfic^Jtitfc'^ fltrE^T^fflh 
7y^?©y- h**tt«ne/<>f rx«#iiifc»«3 

x, ims<jrxmmffiM<DnvL&M$zm®wmM.m<D 

[0 0 5 9] #R»8ttJbSE«riifc.J:o-t\ mmmYy 
J7xWmtmk;U7xit-mbtk1lS%Yy>>i>xf> 

bMimmmbztiu mwzatm y 7***9 oy- 
y^\mmm<%wmwm\zmfii£nx%> <o , Bste 
7^ffl b 9 y ^ ^ « y-^as-fttflJE/^ r*m 

mm\z&mzfrx*i<o , m^mmYy^*9<Dy 

<6ffl h9Vv J ^^wy-hiS^SA*Jffi^lc4oT*J 

*or*s9, flfrffiffi^«-7-tiiwa«rtiffi«iai»ttt, - 

tmtt&mvmsbfimzts^x* mmmmYy*** 
9 **m*kmz-tz> zb\z£V7'v tk&zn<?it&, ft 

[0 0 6 0] *ffi^9!(4±E«l^lwJ;oT, BflEftmffl 
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[o o 6 l J *JRI6M«:±IB«fifclcJ;oX, AffiSft© 
5. 

[o o 6 2 J *»»WBLhE«<*k:ior. ifflfE&m/fl 
[0 0 6 3] «B8Wtt±B*MSfcJ:oT, BiJfEftfaffl 

[0 0 6 4] *g^^(4±fe»^ic<kor, uneAW* 

affl«JS^*5SfIIElttHI!l«Mj||l^igE$HTV>5Ci:4: 
[0 0 6 5] *«SWl*±B*j*fcJ:oT, MCiMfffl 

R^W < t t> 1 o*Pta r t SriRHSi:-r5¥ 

g#8g©K»#8i;as|l{K£;h,a. 
[0 0 6 6] *R*Wtt±BB«*»«:J;o-C, flftCttmO 

mass, *>sv^tt*r»'<'rr^iwBiin*»6, iiwehj* 

1 oWTSr fc fcWRi-f 6*NI«:*«0«****lt 
«$*va. 

[0 0 6 7] *H*Mf±±E«*lc:J:oT, B&f2:®iR* 
Ih7^^«'M< tt> lottf+aritWRi 
[0 0 6 8] #R3693tt±E«J*J;:J:oT\ 

[0 0 6 9] *R^^I4±E«^ICJ:oT, ttBA** 
[0 0 7 0] ***Wtt±B1ij*K:J:oT, BftfHA^iS 

[oo7i] *aBswtt±e«rtfc±o-r, mib%*x 

[0 0 7 2] *H3BWtt±B«rtCJ:o-C, MfB3tmS 



[0 0 7 3] *B»Wtt±B»*C±o-C, h 
K#, PNSL PINS!. £fcliNPNS*&#-S!©v^ 
■fix** 1 o-c* 5 r t *w» fc -f a ¥*f*:8tI©Ktt;fr 

&*j««$Ha. 

[0 0 7 4] aWR38Wtt±B«l*KJ:o-C, 9t?H 

[oo7 5] *m&m±±£Mf&\z*vx, m&'ur 

■f afc»fc&gfcy- h • y-^fflfiEoiiftSttwS/h 
flue* u > r £ £#8* i -f a ¥«f|EiW«>Vlk(rttc«Hi 

[0076] *s«^»4±e«^icj:o-c, warnum 

h9>?*9 bWW4Txmh?>Vx9 klHtetStM 
mY7yy*9ft&tm'&<DY : 7V*Sx9X-hZ>Z.bZ 

nmt-rz *mftmm<Dmmi>&&m& a tt a. 

[0 0 7 7] 

biiookemml sum tit** 
[0078] ymmv?**s*9im<oy- hsa^c* 

* K©N^+*/HBlS^w«ffi(r*fj£:-f a. 

iio3tgsR$*v, y-^is^tt, ^r^fflh5v^ 
^H02®KWviS^icS5«$ix , rv'»a. tiffifflh?^ 
$?*#noi©y-*«m±, w*«hf-iio7-c*>»)» *r 

©«ffi:4Sffl*SttVouti:<ea. ^7^fflh7^^ 

a. ^r^ffl h?v^^iio2©y-^*a-T-tt» /M 
r*««*il*ii04fcsa*i*ivcv*a. IMJflh?:'?* 

0K©(U^4S^iio7 (JMgJBh?vi>:**iioi0>y-.* 
SSm t*Wffl«W»ii09|cSM»S*irv^a. 
[0 0 7 9] Hll(B)lC^i- ± tfcfiffl 

tijilrig;<-f.5rt*st , §, yy^m^wii. @<T-f 
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<LT«Bi>ftv\ 

[0080] -?vimv>'&. *B©«#*m***t*. 

v^^iioiiat, • y~*ffi®EE#*#v> 

**«*«t*L5. «r***i&**B 
[0081] m^ftffivout«rffl*i-sif ^-fr^« 

ffiVbIS, Am^iS#>Vout=Vin-Vb^#lf-r^t, 
ttVout«:*t<-f*fc»l^ W*S«rH6< UWSftft 

«-c*>5j&B#*a. tot, ^!iwnmusi*w/< 
^r^ft-^affi W7^fflh?y^#©y-F • y 

**12O20L*l*«E<Dlft^t9 t>, «jM£**V* 

[0 0 8 2] /vr^tevbaMg^t, /MT* 

So 

[0 0 8 3] K±©»*. flr#»ta*«PM*rft<4o 

[oo8 4] im%hy>i?x*nQ8<Dmmc<>^x 

J*, it^/B h^Vv^^llOl, /M7^fflh7^^ 

lurc&mttfeHS, 0*9, Hii-ett, N^-r^/m* 
tv\ 4*4 *raffl«(ftiio9tt* <s^*ttT*6 

<0t, h9y^^ll08S:Wii«jBl^r*i:t, 
Nf-ir*^H!"C*>ti/rf, b • y-*ffflSJE£*:t < 

fcttSo tU tW«h9>'^**110B#, fififflhy 

tt, o£!9, Hll"Ctt, Pf--Y*A«©»fr, ftmffih 

£<9, /MT^««W»ll04J:9t>(Sv>mtt«r»*5i& 
B*s*>5, K±©^td»6. ifc»8 1*9^;** 1108© 

»«fflb7v^**iioh ^7^«F?y? 
x * 1102 fc B«*«ttfcl-a r. t ^a* lv >. 

[0 0 8 5] HlHcioV^ mguotfcnftVyy 
^**ll08N£rfflvvtt>tv*U *rtf)#g\ 
©h9^**&fflv v cfctv\ ) 

[oo8 6] tt«ffl«^iio9©«#K:ov*tis 

So tot, «c«ffimasi»iio9^mffin, (b^wwcl 

t*<«**5, ^>fT^«WM»1104±0t>fi< t 
tfctv^s, mAJB^ll07©«fiaBfmiBW:, gHMtt 

^iio3^«ffit/wr^«a^iio4©affioB'cab 
5 0 tot, &mffl«Kmio9£>©ffctt, /^t^im* 



ffl«W»1109OI|ffi#, sU7xWUWBnQ4<DmtiL& 
9t>*v^»&ic:ov^rtt, 'M7*fi-^ii06©m&t 

9 Vout<;Vin-Vb©*t*^W*4< ft* "Br 

K±©-t^6, ®:Sfflsaa»iio9^mtt 

I*, /VT*««**ll04<DWfc»±, ^7^«« 

iio6o«ttKTte-j-ajKn#*)6. anff*, '<4 7*m 
mm\itotmzmsL\^x&mi±\<\ tot, gem 

JB*MR1109£, /Mr^«ttHllll04t«r«RUtt> 
tv\> 

[0 0 8 7] XBlc. Hll^EBSrffl^Sji^tt:, W# 

rfc#*V\ Bllte«LfcBBfc* A«f**#88RS*b 
fc»^O0BB*, Bllc*1-. *«»*110«)-*©*i 
TO, W**H^l07^«BS*i, t>5-#*>«STO, A 

«««i«wi»iiijcs8RSiitv^5 0 ^mmmnm 

««H»104!:nCfcfcLt*s< - fc**#v\ tot, 

A^sfflmasmiit, 'nrxw&mmmkz&fgi 
Ltt>tv>o ftmuflnmuij:. mnrnxmos 

Ulllt, 'MT*««Hm04i, ftttAJWRIftlMJ: 
V^*i^2*K±Sr«ElcSBRLtt>t^ D 
3*«B«Lfc«^B*B4:*-f 
012(A) (B) fc^fo 

[0 0 8 8] r*L*-Ctt, Nff*A«h?yy 

**Srffl^t, y-^^^p^BBiSfiRUfca^JCo 
i/^t, ^tSto L*»L4*6, P^*^S£/8^ 

t, y-^7*ni7BB«r«rti-s^tt)prfB'e*>s 0 
tot, Rfc, P^^r*^«rflBv^fcll^oB*«i-. 
Hlllcov^t, Pf-r*/^S*fflv^»^SrHl3«c* 
f. Ellcov^t, P^-^r*/vS!Srfflv^iS^SrHl4(c* 
-To Hl2lcov>t, P^-r*/^a!Srfflv^fc*&«rHl5JC 
N^^^/vSh7>-^^«rfflv^t, y-*7* 
a!7lHlBSr«fi8Lfc»^, ttMmmiO30>ttffiM:, 

t^/Hh7y^^^V^t y-^7^n!7[HlB^ 
*^UfcS^, «*HW«jSm303OSffi», ^7^« 

msi^i304^)Sffit o t>ttv\ 

[0 0 8 9] **OV-^7*nl7BB«rEBU 
*f-«r«Slc«N«!UtEB-rS»***a- 

io<&y-*:7*P!7EB*»e><D*, fflr#*u*Sfta 

t, U^«S^1607tA^fil610COMlC, E^h7V 

^ 1612$riag L^S^<^[hIBS! fc 94 K 
hfe, 016(A) (BMc^-fo Bl6©BBK*v^t, W^C 
^1707tie<Bffl h9V^#1701©BK, ^yffflh 
9>^^l713SrE«Lfc»&oiaBHt ^-T 5 
h*\ Bl7fc*i- # 016, *>av>tt, 0l7le:^VN 
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[0 0 9 0] ftfc, m$tv>ffiti$:itZ±#>Z>tz#), 

[0 0 9 1] [j»<0»fe2]*fc* £Jfio^ffii£tt£ 
fo 018(A) KllHlKH, 018(B) KflW-f5^t- 
(Ci«9, :/yi*«*:fToT^a. EU8"Ctt, N^+*A' 

[0 0 9 2] it)@fflh7>^^1801<Dy-b«^O« 

* * 1801(0 K W y^HWMmMlia03 1 «8R S 

y-^HB^tt, /^T^ffih7^^^1802OKU' 
>f:/M*te8*Sjh/o*a. f#«B h?y***i80i<o 
y-^H^tt, ffi*«m807"C* 0 , *ro«ffi365ffl* 

«ffiVoutt*S a /VT*ffl h7^**1802Oy-h 

fflh7v^^ i802<o y-*«ms, ^7^««a» 

1804{CgEJK$H"CV^5o 

[0 0 9 3] :/y»SfflP5*-m, /^T*fiffiVb«r* 
#<+S. W*«H-1807<D*(flr^>fr^« 

mttti8O40«tt£*9, ^yscs^ntTSttSo :/y 

fflh7V^^i802|ctt, ***«jfcSr«"rrttfttJ* 
:/y*WBIBtt, fi<-ottf. 

[0 0 9 4] ^y«WO«, *BO«#3ftSffl***i5. 
Vout<;Vin-VbOttWnfcafcft, 

y^#i80iKHt, ^(oy-h • y— *iH«tt#*#^ 
[0095] HRotti*«ttvoutSru*-rafct^>r 

T*«ffiVbtt, AW^M«Vout=Vin-Vb^%lf-f 
HJ*«ttVoutt**<-r8fc»Kl, W**«rt«<Lfc 

h 9 * i802*s«ssi««T?»fp ptib-c, smss* 5 ^ 
h#a*?*>a&K*'*>a. ±or, ^yacWHiwa^ 

b • y-*fffl«EE) <0|fi#ffitf>§Sfite % /W7^ffl h 
7> / > ? ^^1802<OLtV^«EEcDjf&^fiI«tt) 1 b, 

[0 0 9 6] 'MT*©{fcVb#(£V^ /<>fT* 



So 

[0 0 9 7] «±0«*, (S**#a*«FBBS:fi< fto 

[0 0 9 8] ^yttS^^T^IittVbtOttffiffilCO 
WCHU 4k««rtf 5fc», fta*<<rti*##J:v\ <to 

03tc*-c±# < *-a©j«wi-e*>a. 

[0 0 9 9] ft££«-m> /MT*flMH*1806fctt* 

xm%mm\ax /Mr**fl^*»i:3*afc»* 
BHM£SB*sttR a jvc v * a. 

[0 10 0] *fc % ^tlt-Ctt, Nft^/Hh7^ 
**£ffll^T, y-^7*o7EIK*«^Ufc»^JCo 

■c, y-^7*ai7i5iBSr«^-rsr fcfBriB-efcao 

iot, P^-r*/HlSrfflv^»^<OHS:Hl9^-ro 
t\ y-*y*n!70B£$j&L7U§^<!:, P^**^ 

ft a. 

[oioi] ftib\ *sa6««ic*5v^rt, sbbmbi 

Affi**TO«*>f y^fcEBI-arfctt* 

[0 10 2] 

-<a Q ±froiaBias:H20jc^i- o £1\ H*#2&7t 
icE5(l**ifcii*Eyil«aoo53»*ao ^tr, 

^y-hWHN^y-fey h«^j»£K»rafcfcOSK 
MUM**, WBM»2005©£*KE«**v-CV^a. 0 

20T?tt, h«#j»fflBft|HlK2006^«J^ y*y 

h«#»ffl«Bl0B2OO73ftS*«lcE«**UTV^ap 

a*E^j»2oo5o±fl»ctt, A#»sffloiBiBftj; 

35SEBStb-CV>a 0 B20-Ctt, S*E?iJ»2005O±^, 

/wr^ffliH]B2oo336SEB*n"Cv>ao zcDs^yxm 

@B2003«, #H*OJ««fflb9>'^^i:»Jcfto 

y— ^y*ni7iHiB*»fifc-ra. 'Vr*ffliHiB2o 

03O±(Cft> f^/V^-ZV K&A#MSffl 0^2002^5 

EE^tLTv>a e «-^?:v>o^A/^#Lr^ 

afc»oiilB4^dSEBSIi"Cv^a, 1^^^ 

K&A#»9ffiiaB2oo2o±ic». ^mxm 
«B«piaB2ooitfEB*n-c^a 0 m^mxm%m®® 
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T^<fc»0«**W;&l/tl*a. ^LT, ftlcfe^Z 
^•ttJ^j»ffliKS(ilHlK200it(cj:?), Jfilcti«j3:hT<a 

[0103] ftjc, aaaoEBiasr^r. *1\ 2& 

7cicKWSttrv^aiii*E9l««2(K)5w»pd>e>, 0)<hL 
itTj^Jiii^sis[HiK2008o[HiKi2^> Emic^-fo 

H21-CW:, Pft^lDty hffi h 9^**2107, 
Pf-ir^M-®*^ y?7fl h9^**210U Nf-**^® 
9^**2106, C^m ft 

t«:att47*h^*-K2i04) fir ^ 

So 7*h^ah-K2104"Ctt, P^**/HMWHMI 
H&MR2112K:, N^-r*/HW«ffW:, JMM!h9vs> 

7V^^2107^>^-h«^tcH, if?B3iryh«* 
J|2l05**&*E£*u y^lFiFWyHftt, J51 
B S3f(i»2109 fc JfflUfl h9V^^2106COy-b«^te 
SM**;h/Cv>a 0 *4 yf-FBh9>*Jxf 21010?— h 
S^tt, ifrBy-h«#«2l02^SBRSn, y-*BI 
fi:KWylBm j?fli®«$2109£it<g/f!h9^ 
^^2106^SBKSturv^ o . JMIJB 1*9^**2106 
oy-^tF^^m j*]B«#HtfJ*2103 
i^yf-ffl h9>^^2l0l^SBRSttTv^5. iff 

@y- hfi#i»2io2 tiffs y h«-^j»2io5rt:, ft 

[0 10 4] y-J^7*nl7iaK^Olffitlt»«*-&S 
jMB«^21O9*5itB«ttlll»1103^»fli:L, m 
MS^J»2112^WT^W®jIg»1104lC*fi£U, MAS 
*1107#, jJOBflr*W*«2103^#»f6. 

[0 1 0 5] H21-CH, hffl h9>^**2107 

IS, P9 : ir*A'Sl*:fflv*"CV^a 0 L^U Jltyhfflh 

[0 10 6] *<{y*m h9^**2101JCOlvr(*. 
iffB«i§0&21O9ti#<g/8 h9^**2106<DMK:E* 
U ri>o s P^**/^5!£fflV*aG>fl s 3*U\i Ld> 

*A*c*#b*v*u jWBflr*a*i»2io3tit«ffl 

3EL<«#feHiAUc<V\li:», 

*2101tt* iff Bfl^2109fcJ#«fl! h9VS***2106 



[0 10 7] *«»h?y^*2106KoV^Ttt, 021 

JH h 9 ^S** # fc y-* 7 * n 7 [H8S t L 

*>a o 0**9, B21<0[eI»BK:*3V*-C\ ««A 

h5>^^2106O*tt*aSA.SWt?tt, ftflsLft 

[0 10 8] P^**'HBtf)i#tIfll! h7^^ 

**fflV^fc#©iaiM|ja©--«|«rH22K*-t-. H2lfc<0 
*V*tt, JfBffl F9V^*2206©«feW>^ir*A« 

^-Cfc^o «l«ffih9>'^^teP*'ir«*A««rfflv^8 
4§^te> /^r^fflh9V^^tP*"+-*A«*«v^ 

T, H22-CH, /WT*fflh 9^**22 

llt>tBi£LT^a o B22fc^-riffj^W*ffl[Hl»2008 
tt, N^ir*^®y-fey bffl 1*9^**2207, 
A«^>fy9 l «h9^^*220U P^-V*A«i«(iffl 
h9V^^2206, ftMESBIH 5 - (^^m f:t>ft3t 

h^^-K2204) ^e>*rt*ttri>a Q 

h^**-K2204tt, N^ir*/H)8»*f*«a«R2209 
|C, P^^*AH«Wftt, h9^**2206*>y 

S*t, y^SftF^yWi jng«KE«tl2 

212 fc JflMffl 226<D?- h S *xt 

l^£o ^y*-fflh9^^*2201©y-HIHFtt, i 

ffay-hft^j»2202^«$tt, y-^wtKW 

^Smi, j5JB«»*J|i«2212t»««h9^^^ 
2206K*KSftrv^* o iStSffl h9V^*2206©y- 
^tK^^lt jMB«*UJ*»2203t^>f 
y^ffl h9V^^2201lCg5ttSJirv>5 P ^T^l 
h 9 ^^^2211coy- HS^iCtt, T ^ft#*l22 

# W^fj^2203 1 fl»K2209 $ ft T V * S . 

[0 10 9] y-^7*ni7HISWEIfci:»***S 
j^JBf^S*ll2212^«fi««ia»1803tr»/S 
liaS«S2209^/Wr^ffl!imSjtll804tcM^U, 
jJOB«*W*«l2203lC#*ra. 
[ 0 1 1 0 ] 022Ttt, 9 -fey h 9 ^^^2207 

7>^^it p^-^r+zm-etiv^ fc*ru p^^^ 

^»WB«T?»fH-artlcj5:9, 7* h^-f K22 



-13- 



P^^^t>»f1^£d\ N***/^ 

[0 111] H22"T*tt, ^yfffl YyW**22Q\K 

2206<&Klte:EIIU rf>>o, N^lr*/m*ffl^3<B#a 

^tSfcft^U j?BB«#ffl**2203tit«ffl 
h?y^^2206»M^EBLTt>«|fe«V\ fc*TU 
IL<W«rHlALi:<v*ft, ^yffflh7^ 
^220114, jMB«HS«ll2209j:ltMIAh?^^^ 
22O60>ffifcEttU *>>o x N^/uS^ffiv^co^MS 
U\ 

[0 1 12] rco J: p H2l£B22*JttM-*i:#a» 
SiJfc. *«fflh?v^*o«t**ft*i:, fti§ 

[0 113] #clc % /MT^ffllHlte2003t^V^V^— 
A> K&«**ftaffllHl»2002<D*d*?>, 1 ?)J#6>|bI1S& L 
X\ j?!IBja5fl«»lHlB2009O|Hl(SHSr, H23^*-f« /< 
^T*ffl|H«&2003fc:tt, ^T^fl h9V5** *2311dS 

-TT^ffl h9>^*2311f*, N^*/l^-Cfc6 0 

A«M23io#«Rdn. y^HfiFWvlflt, 

j Jl B «*ffi*IS2303 1 «(£4tt2312lcaiE £ fit V * 

a Wr^i h7>^^^»t^*i^it 
h9v^**«2311H:, h 9 Vi?^*fc 

fflh7^^^2313(Oy-hiS^^ <EiS«*»2314 

Ui*)»2303 < !:Affif^fi2315^^^tLTV>a o <£&ffl h 
9 >-i^ * tt, fS-^W^IS2303<Dmfi «T*^fi2315lC 

9 VS?* * 2314 1 mVZJSM t> <fc V \ A W*»2315 
tt* C»fflh?y^^2313t«MW»2312lcSBKS 
*VCV*3 0 Affi*JK315<0«Mra, fS*ffl*«2303^b 

h?^^^2316©y-h«^Wt, :/9ft*fl^H*2317 

fc»RS*u y-^iKW>«li, ftffif**23 
I5(b©asg*«l23i2ics^$^r^a 0 MRh9>*J 

* ^231612, ft*W*l»2303<oa*ar SrAfflf*a:2315{C A 

i^ofcA/, Affif*a23i5iifc*orv^« 
[0 114] ft*, T^n^/ . ^^/HS-MElftBB^ 



[0 115] *LT, «1»**23154:*»ffl*j»2320(O 
IBfc, ft*MUflb9^**2319#^*ft3. ft» 
h9^**2319<&y— KW 

A«w*23i5t»»a*ite320Ka«sii, y-h 

•^tt, jMB«t*S«Uft2318K«8R$tl«. *H»Sft 
lJIB^b)Blc^*ir^*ftS. jyiJB 
ftt*aWU*2318#W*3*L* ft*WUflh 9^**23 
19*sWa*ttlCtt5i:, Affi81^150«ti^ft*tt* 
«232O0«tt*S*L<tt«. ft»**2315li 
«R LT V ^fc«*S:*|»U*lte320fcWAr * ^fctfffi 

*s 0 fc*ru ft»a**232oic«-g-srm*i-5Str«c, 

«IB*ll2320fc«ll|r«S|M!**tTV^Sfc, *<D«fl»c 
iO, ^ffl*ll2320^fl|-?r«rffl*Lfei:#o«tt*lf 
»*Stf"CLS5. ft*ffl**2320lc{f*«rtti 

*ra**te, ftj*ia#»232o<0«ffi«r, fo^atttK- 

«JfflftL*»ttttfftb4V\ H23-Ctt, *»ffl*j»2320 
fc«R«!p<te312<OlBlC, t»ytyhfflh7^^ 
2322SrE«LT^S. ^LT, *»!)tybfflh7^ 
**2322<£>y- HB^-^Ht, jTUBfttty-fey h«©2321 
jWftKSJxT^S. *LT, J9IBftil«R«2318trB 
tR-fSlfflfc:* j9IBft|l9-fcy htt2321triMRU 
a^i»2320CO@ffi^®^S^2312(DSffiiC^^i- 
£<> *<D«, jWB*J*»U*2318«r»*U SJHttJ^ 
j*2320l^ A«»*2315K#«LTV^fcfl|#*ffl*f 

[0 116] *»WA|»2320li:fflA*Ji8«*tt, 
2010OIsIKSr»i-. «-^«r**i-SI3ISiLrf±, MS 

**0B*fiKfcur, y-^7*nr7isiK«r*i-. @24 
■Ctt. N^-v*/H»o»^Sr*+. S^W*Ji*iffi[HlK2 

004^0 A* tt, *H*ffi*l»2402fc4a o gc^W^j^240 
2KWU lJUB^felBK, «-g-*sm***iS. ^off-^ 
*»W*if*B«liIB2004^i->r, ««L, #Hdffl 

?y^^2404oy-b«^sas!sti5 0 ^m^ii 
«2406icsa«sn, y-^s^-«> m*«(HFtft5. * 

^■tt, *l»WA»(i«/Mr^«*»2405i:«8RSh 

a 0 y^fiftFwyfflm mags^2407^s 

[0 117] E]25fC, P^^J^/WSOt&^Oy— 
»ffl*j»2502tt, ft»ffi;*ji«»iftttiBI@/fl h 7 
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iSfilnJI-JvW T*ffl h9V-^^^25030?y- h 

**w*««ffl/<'rr^flr*ite505fcS«s*t5 o y- 
xM*k KwfvSB-tt, fltMft2506&MtttftJMrt 
(tJf*Sffl b 5 ?2504© y-*SStf- t icgjft* 

2405 tfi, fflWWiS. 
[0 118] |S24£|2l25-ete v y— ^7*d !7|H]gg£ 1 

[0119] y- nt*»y-iry nt4Hftffi«»iiii&20 

06^ttJgi»fflKftIl]S82007^ft^W^i^ffllgi!l[HlKAZ01 

5. .tot, ^©ft«*ffl^T£Ktti*a. 
[0 12 0] ftt;:, {Hf-©*^ 5 VPf-t— MCOVvt 

icowt. ni26ic^-f- 0 jtymm ifrs*>e> 

«IC^^r^VU-CV>< 0 fllitf, (i-l)frB£iItRU 
*:©iWc, ifrBSrSfcU fcK, (i+l)tTBSrSWLT 
i^<, IWI3ICffSr3Wli-a*-C©fflM*7U-AJHIB 

%i*>Z>94 =■ i^©##«v\, iffB©H*fc 

*B-fst, iffiuts' hflr^»*sa^*^r, *© 

»*a«sji5fc. iff b ©«**»&«*# wasft 
a. h*Jvra»s>, «#4rffl*i-a«*s-c 

©JBIStfS, *W*IBHtftS. «W$IH)©W, 7*h?<i 
[0 12 1] ia23(C*3lt'5mf-©^'1'5>'^f i ^ 

5 0 *1\ iffa©y-hflr*»2io2*sa«5iifca, 

^P8c*flHHte317trMRU tt«fflb9>'S?^^2316 < 
t«itttEt8. ^©&, eS»*»23l4SraR-i- 

s. -fat, m a #«©flr*#**j©A 

ffif«*2315CW^3$HS. 

[0 12 2] iff B©*r©H*©fll*«r. #H©A* 
«S2315JC»i»Lfca, ***ffl*|*2320fc#?|©flr#* 



*SffiSg»lEl&2001l;: < fc!9 % ^J9«r^*-rvurvK. * 
-f, 150B©ftil*y-fes/ hiftSrS^U *»y*y hffi 
h7V^**2322£j£iI#fil;:U i:«*W^^2320SrS 
W£!|M*23l2©«{fcfc : SJ8ll't1-S. *©&, l^JB©® 
ltiMRil2318*9iRU ^*IS^fflh7Vv J ^^2319Sr 
«attffilc U 1 m B ©Affl**2315©flr#-**»tH* 
^2320ldtb^-r5. o^fc, 23?0B©«:»y-fey hitft* 

U ftil*ta^i»2320*miSS*i»2312©®ffii;|I]^{k-f 
So *©&, 2yiJB©a»aKi»2318£jiiRU 
iRffl h 7 VS** ^2319Sr^a«ffitc U 2 ?ij B ©£*?£ 
*2315©«*4r*|»Hl*|»2320fcffl*i-5. *©*t>, 
B«©»ffrM*9i6LTV*<. j?9B©#8-t>, j^iJB© 
MtP-fcy MlttMRU I»!)tyhfflh5^? 

2322&i»a:RffiK:U S*l-W^2320^«^S?Pifil2312 
©«tt(C^^-f5„ *©&. j?«B©*il&I#j*2318 
fcaiRU *<*a«Mh?Vi?^^2319-Sr»a^1»H: 
U j?!IB©^^*S2315©«#Srai*ffl^lS2320lcffl 

ofC, (j+l)J9B©*il»y*y h«S:WR 
U S^y-fey hffl h 7 y ^^2322Sr#a^ffili: U 
S^ffi^Ji»2320 SrfKSSipi^2312©«fir t«JHflS+ 5 . 
*<Oik, (j+l)JiJB©S«l®^l2318SrilWL, gi^S 
Kffl hy>v J ^^2319Sr^a^(Cb, (j+l)?iJB©A 
^S2315©ffi^-SrSi|*lti^||2320{rUl^i-5„ 
t>, ISI#©»#Sritft»)aL, £JJ©«*«r»»ffla* 

ink, t^^LTv^< <> *©*v^ ^r^iti 

2310tt, -^©**T-&5„ S^W*i6l2320(Ctb*$n 
fc«#«t. S^ffl*iftgffl®82004-eii*I£*l,, ffl 

[0123] i+msy- hflr*»*a«**b 
s. iffay-m*ii!»«atti*jifc©iBi« 

[0124] r ;-c, ^r^flHMft23io©l;ftj!:ov> 
1123-ett, /^r^ffl h 7 v^^23ii*s, 

23ii©L#v^'(i«E^{ie)Ov^t, ±r©^-fr^ffl 
^7^v : ^^'23ll*5ltiit^^ffilr^or^^5 ! ^s^fc5 0 
^©/c*, /W77i h7yi?7.^©y-h • y-^.ffi 
«EE©i»*Mfitt, 'UTX%b7l<'i?xfi<o±XZmM 
tt«!K-f5fc»KjK5Kcy-h • y-^^S£E©iffe*f«tt 

[0 12 5] 4*s, JtmXlfe^ ^Srff 5 * >-y-Wlcov n 

■cfi, a^©PNM©y* h^-c^-— K©fti»-, pins© 

Myj*- h\ >a y Y -f K, XiHffl©y 

^-h = v^^^. *^«ffl©-fev*4i?-et>J:v\ * 

a, t©*«rK*fcortJ:v\ 
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[0 12 6] rjftS-tfa^TSfcJ: JtflJHft*^ 

KettftRft « <t 5 KiteS Lfc&ofi^£ A^dSmcA 
[0 12 7] *j||fc«-Ctt, ■**S2&7GfcBfll 

[0 12 8] [SHk«2]Rlc, A&KnuaRttHI 
U 2 flCTcfcllBB Lit*- y 71? ViHC, ^fr^ 

lt:/ y &©£tT 5 *&o**«^ov^ 

&-<S 0 SUS«lt*45«)tt, BRIBOHR (023) 
£fi^*-<f 5 h<D-n (027) tf)^-?fcSo 

J:oT> 023lC*fJES-f SEi: L/T\ 029«:;j*1\ 027(£ 

[0 12 9] 02912, 023JC*5^T, SHOT h 
^2316t7 p y»«fll*R2317*rBiJ»UfcHT*)S. 
[0 13 0] H29l!l*«t5«»o^>f § 

So *1\ ma«)y-Ks*R2io2dsa«**Lfca, 

/MT^«*»2910<O«ffit|Ea6ffl ' * 29130) 

^T^m#«S29ioosfir^7cicM-r 0 1-» mio 

R**» 6 * #?lJ©«#3ft5# M<DA»*«2915IC ffl* S *i 
**2915l;:*fflLfcf*. »*ffl*»292Ofc*W<0fi#* 

iwcawji/riK. 

[0131] *sat«-efi, ^yswflpictt, /< 

T^«ffiVb3ftS*{k1-5. %<Dit$>^ *{f^j&29 

[0 13 2] [StaiSW 3 ^*Sr, TFT 

S:ffl^r^7^±i^*i1-6*&^Of^$l|*fe^o^-C, 
0 3 0-033 Sr/fll/vCRMI"*, 

[0 13 3] *1\ 03 0 (A) iC^1-£5^ #7* 
0 0_hfcT»R2 01^30 0 nmOJPStCJgjft 
1-So #3(M«T«Ttt«2 0 1 * LTRflSMbftRR 

*«rltrv*s. zvm, #7xmfc2oo\zm-rz> 

*©t*WS:l 0-2 5 w t%i Ltl3< tftl\ * 

K> , DLC &<t'**>Y9<{9**-**) R&RttT 
fcAv\ 

[0 13 4] ft£TJftR2 0 1 £>±K5 0 nm£>JP£cD 
^^MS^^ (H**1*) ) Sr^5i^rt«B6r»rt1- 
So 4*5, #A«SlRKlcRei > Sj»ttft<, 

Av\ *e>lc*ftK^y=^/w=5rAR4ffo** 



0—100 nmOJf $"C*>ilfiAV\ 
[0135] * LT, ^OSICJ: 0 #AA^*R«: 

y *y =^K£fcv^) 2 0 2$:M«o &*B0>R* 
e C 1 *^«r«V^fc3:*$/^W-1f-*«r«V^Ttt*ft 

■TSo 

[0 13 6] 4*3, **J6«-ettj|ft*t{ClPXLfc/^^ 
RRfflO**^U— !P-**«V^a^ Jg#"C*oT 

[0 13 7] *fc, ***«-Cf4IS*«^RSrTFT 
©SttRfcl/rjfl^atf* *ftK3t»RS:fflV^Cfct> 
"5Tffi"CfcSo 

[0 13 8] 4*3, ^7««Srfi«1-5iKSO*)6y"fe 
«<Bffl h?^^^olSttR«rR*MRR-e»A1-a 

v^fc»R«trRLK< <*7«RWR*il!:<v^ BP*>, 
««t*U^< V^ftASRRiRRtjflCL^^iBffi 
Ka»R0H#(D«*Srt3ft»1-r t So 
[0 13 9] ftlC, 0 3 0 (B) 1^1" Jk HS£S 
^KR2 0 2±l2lBWb3i»R'C45«RR2 0 3£ 1 3 
OnmOJf ^IC^-TSo rof SW: 1 0 0-2 0 0 n 
m (#*L<fil 3 0-1 7 0 nm) <D«5ffl-CS^<«A 
V\ *fc, 3SRft^tflftfi«!'C**lttttOR-et)AV\ 
^<D$mWk2 0 3ri?M««rftai1-«R^RAimRH 
ASjt«^Xv^RSJx4v^J:3K:1-5fe«>fc, »4>4 
i@£$ij»£^te ic-f S * «■ So 

[0140] -t l/t\ ^0±tC h^^204 
a, 204b, 204 c*Jg^U «RR2 0 3*^U 
Tnffl«rft*1-ST«ft7C» (^T, nffl^ie*7cRi: 
Sr^iD-fSo 4*5> nR5p*Mfc5E»fcL"Ctt, ft 
*ttlc:ttflJ(!*o l 5^[dJS1-S7c^, AfflWKiHty v 
XWt«*Srfflv^rt*T?#S. 4*3, ***«-CW:7 

^-^^^^ (ph 3 ) ^s*^gf U4v^-C7 p 7x^ae 

oms/cm 3 C0fiST^Pl-So ©fi»««rff 5 >T * 

[0 14 1] rcoxaicj:5«**^5nl!5F#e(h«« 
(b) 2 0 5 a, 2 0 5 biCfi, n S^MIMtcR^ 2 X 

1 0 16 - 5 X 1 0 ls atoms/cm 3 (ft«ttKltt 5 X 1 0 17 
- 5 X 1 0 18 atoms/cm 3 ) ^SS"C^*tbS J: 5 £ K- 

xssriaai-So 

[0142] fttC, E9 3 0 (C) (C^1"ct p iC, 

2 0 3, l/^h"7^^ 2 04 a % 2 0 4 b, 2 0 4 c 
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[0 14 3] 4*5, Z.<OU-?-yt\^£tt1foyojtm<D 

5»&tt, *4ROjB«H4*#J*L"C 4 5 0-5 5 0te 

[0 14 4] £0X»Cj:9n&?Mttm (b) 2 0 
5a, 20 5 bcD$K§tf, BP*>, nS!**EttWfc (b) 2 
0 5a, 2 0 5b <DJSHfc#£"ra nS^F3K«J7C»*« 

^<Z)rtll, ^{vlTFT^^Lfc^^*5V>r, LD 

$L5 5::£&«c**fSo 
[0145] 030 (D) \Ctf1-£ o (C, Sniff 

t\ m\mt^o) 206-2 1 owMH-a. 

[0146] 031 (A) <fc 5 IC, ?£ttJI 

2 0 6-2 1 0^aot^hM2 1 lZtef&i- 
Zo y-MftjftR2 1 1 i Ltft 1 0-2 0 0nm, 
#£L<IS50-150n m^ff $ ^>S*«r^trlK»R 

So 

[0 14 7] ftiC, 20 0-4 0 0nmf<OilK^ 
J*U /^-^y^Lty- bWM2 1 2-2 1 6£7£ 

«5KttJJi««Sixfc9l#iaLOfc»©EI» (SAT, 9— 
^aDXtfiqW**m*/Bi\ hEttlcttfUMlDX 

#«io>fyfH± (S6lc«t3 Q4>72k±) <o±* 

[0 14 8] *fc, y-b««tt*Jio»««-c»riiL 
■rsr t*ff*Lv^ 0 y-hmiS2 1 2-2 1 e©*m 

[0 14 9] ftSttiCtt, TA^~?A (A 1 ) , 



(Ta) , (T i) , ^ey/fy (Mo) , 

9V9^V (W) , ^DA (Cr) , i/V=i> (S 
i) d>6»tfttfc5c*Tfta«, *ft:«:«rE5c*<oa{b 

(^Wi-ttMo-W^, Mo-Ta^) , * 

#So ^ott, ¥JB"Cffl^Tta«Lrffl^Tt>Av\ 
[0 15 0l*IIMm 3 0nmJ|Oift^y^ 
T> (WN) 3 7 0 nmf(D^y^f> (W) 

[0 15 1] *tz^<Dtif, V t -hnm2 13, 2 1 6tt 
Wftlnl^WiS (b) 205a, 2 0 5 b 

5o roS4ofc^^(cy-h«^<bfi4ofcLD 
D«*i:ftS. 

[0152] 031 (B) fc^-f <fc 5 h 

®&2 1 2-2 1 6*-?*? k L-CgEftfrttKlnffi* 
*3fife5u^ WjaW-CfiSV) SrSHlDl-a. :5LT® 
ift&ftSn&TliMHHK (c) 2 1 7-2 24(:iinS 
(b) 2 0 5 a, 2 0 5 btf>l/2-l/l 

o («:*fticiii/3-i/4) ©aa-eyytfre&qs 

ft*±5fcSI«'*-5. Jlttttfctt, 1X10 16 -5X1 
0 18 atoms/cm 3 (ASWl-il 3X10 17 - 3X10 18 ato 
ras/cm 3 ) LV\, 

[0153] Wc, 031 (c) ic^i-J: 5 i-> h 

BK2 12, 2 14, 2 15^S5^U^h-7^^ 
225a-225c SrJgj* U nffl^F*B*5c* 

(a) 2 2 6-2 3 3 *T#JSW4. rCt*t)7t^ 
(PH 3 ) ifflV^^tf^K—^feTtfTlV :© 
®*^!JyoSa«l X 1 O 20 - 1 X 1 0 21 atoms/cm 3 
(ft*«JfcH2 X 1 0 20 - 5 X 1 0 21 atoms/cm 3 ) fc* 

[0 15 4] ^(DXU^XoXn^^^mTFTCOy 

-xmmgL<&Fi'4>mmtimf&tstiz>o tun 

ft^STFTm 03 1 (B) M8-C«*Lfc 
nlffiftffi«2 1 7, 2 1 8, 2 2 2, 2 2 3 » 

[0155] ftlC, 031 (D) K^-f <fc 5 tC, U^* 
225a-225 c^r^*L, SffctCU^ h 
■v** 2 3 4 a, 2 3 4 b SrJBja-TS, ^UT, pl^ 

o>*:^tfpffi^*B««*2 3 5, 2 3 6Wf5o 
::W^7> (B 2 H 6 ) SrfflV^-f^VK-^jfelc 
X V 3 X 1 0 2O -3 X 1 0 21 atoms/cm 3 (ft«ftl:tt5 
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X 1 O 20 - 1 X 1 O 21 atoms/cm 3 /) 0 tC^K 

[0 15 6] 4^ ^W«2 3 5, 2 3 6 KtegElC 
1 X 1 0 20 - 1 X 1 0 21 atoms/cm 3 <P&a*?y y»WM\ 

[0 15 7) l/^Fv^^ 234 a, 2 3 4 b 

pS*«4t^**flH«fc*-*. SttflMfcLTHu 7 

^r--^ft-e*T 5:tm5, ***«t?w:««mp 

[0 15 8] r©t##Hftt<o»*SrS*#»i-5r. 

&#ffl&*0»ig»£l*lppmjaT, #£L<ttO. 
1 p prnKTi-f aris»a*u\ 

[0159] H 3 2 (A) tC^-T J: 5 IC, £ 1 J| 

mm»m2 3 7 « 1 «mj&R«2 3 7 * l 

nm-1, 5 jimfc-filtfft^. *Hlfi«"Ctt, 200 
n mJ9<Dgfcifefc£*K<D ±|C 8 0 0 n mJVOilfb^K 

[0 16 0] Sbld, 3-1 o o%<^*ifi£^if#iam 
3 0 0 ~ 4 5 0 1 -C 1 - 1 2 ^)«I«rff 1/ ^ 

[0161] fc*S, A^bAaMJBlJ|iniftHR2 3 7 
fc#rt+aWfcAJlTt>Av\i flPfe, 2 0 0nmJfcDg 

tfV\ *0*T?a»fJ 8 0 0 nmJVOKfbaMfrXIAL 

[0 16 2] ftlc, hffifi£g2 1 l&tfSfJlJifWHa 
KR2 3 7K»LT3^^ h*^t»*U V-* 
ga$2 3 8-2 4 2 t % Kt"f^Elft2 4 3 — 2 4 7£ 
ft*, *SQt«-Cttro««Sr, TiMSrl 
OOnm, Ti^tfT^^^Al^SOOnm, T 

i&l 5 0nmt^y*tt-«*K»rtUfc3Ji1lia© 

[0163] ftlC, 50-500nm (ft«ttfctt 2 0 
0 — 3 0 0 nm) Of^il^^^-^a ^12 4 

4 8f:Lr3 00nmal:<Z)a^bi^ftSl»JRS^fflv^S o r 



£ 9 a&3*lfc**tf$ 1 JBBttttR 2 3 7 

Ji, HMfi31*rfT Jik-C, Si^>r>^> 3 yjg2 4 

2 3 7KI^SJlfc***TJi«teWW"*fc», 
[0164] fcfc, 18 3 2 (B) JCS-T <fc 5 (C*ttMR 

L-m#!M s h\ ^!)r-; h\ t?d/k bcb 

??l2^fffl*foll$|2 4 9l*TOft«««*V^!IV^-C, 

T^y^i!*r»*ta. #*t<Wtl-5#£ni (S?>iC 
ff*L<tt2~4|xm) fci-*UfAV\ 
[0 16 5] fcfc, ^2®H*&SJg2 4 9X^l^y 
$"<-fs y$&2 4 81: Vg&»2 4 5i;ij§*f 5^ 
Hfc-A'ttlMtU KKyEt2 4 5fc»t8 
±51^7* h^*-K«>*y-K»K2 5 0fc»j*f 

[0 16 6] fcfc, *X*$*r*#J4re»K*£« 
£ffifc/£K Lfc&^*-~ V>/ U ftfl;£&Ji2 5 1 
ft*!:, *K^B^»W*«R*»rtrs. 

★sasw-cttawwrnit brae* 2 0 0 nm(D 1 to 

L> 7V— KU2 5 2&m&-rZ> 0 (H3 2 (C) ) 
[0l6 7]ftl:, S3 3 (A) J: 5 ic* 3 JBN] 
HUW2 5 3MMH-S. f3ir«fi2 5 3 tL 

■C* ^>o *SaS«T?tt, »3@P^*6^K2 5 3 t LTJ? 
So. 7 M m^xK y >f 5 KK*r&K£Blc»Jft U^o 
[0 16 8] »C ®3SM*6»JK2 5 3(^ 
SH2 5 2^S-TS3>-^^ h*-^4r»j*U ■feV'* 
«E»2 5 4«r*rt-t"S 0 ^SOUlWCttr^^^CrA^ 

(lwt^^^Sr^Lfcr/U^^^^K) £3 
0 0nmOH$l:Mt$, 

[0 16 9] r5urm33 (B) fc*r*$tt«filw> 

[0 17 0] 2 7 0«li*i^TFT, 2 7 1tt^yf 
fTFT, 2 7 2li5tyhfflTFT, 2 7 3IW7 
^fflTFT, 2 7 4HlMlfflTFT-eW. 

[0 17 1] *Safc«-Ctt, li*iffiTFT2 7 0M^ 
^7^fflTFT 2 7 3355nf-Y^lTFTt*^ * 
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LDD^i2 8 1-2 8 4?rtl-Ct^ 0 /^:<OLD 
D®«2 8 l-2 8 4(^-M6il2 1 lZm\Zftl, 
ty- h®f£2 12, 2 15 ^SftoT^ftVV ±|5« 
^{-<tt), i|iMTFT2 7 0^qr^fflTFT2 

7 3 ft, h*+yraA*««**srt*-c 

[0 17 2] *fc#!H8«-Ott, ^yfffiTFT27 
1MMITFT2 7 4^ n ft^lTFTtfc 

2 8 3, 2 8 6«r#LTV*5o **5r©LDD««2 8 
3, 2 8 6\Z7-htmm2 1 l*IB]fc^LTy--h« 
S213, 2 16 £fiftoT^S 0 
[0 17 3] KWyI«iO*i:LDDl«2 8 3, 
2 8 6SrJg^U*CV>5^H, *yh^y7SAS:fia 

5o *fc, I^^^fffl2 7lMMfflTFT2 7 

fc»fl^*»»Ufc#tfftV\ 8tot, LDD«^2 

8 3, 2 8 6ll^y-hti2 13, 2 16tlfe 

BP*>, ^t>*PZ*y±y hf*ft< Lfc**«±v\ »tc, 
y-*{&^«»®s&;*f2y- hff ^§#iK»li]B£ 1 5 
v-2 o v-c«SbS-frat§£\ *^ife«l^ftmffiTFT 

2 7 4 ©±B*Wltt, TftASHftJ**** 

[0 1 7 4] *^^HJS^j"Cfi, ytyffflTFT27 
2ltp^-r^STFTT?fc«9, LDDflMfcSrWLTV* 
ftv\, pft^lTFTit #y h**!JTi£AfcJ: 

*£ft;tf» ifft m ft b 4 v^-e, l d D«**KH' 

*<Tt>&V\, n^^vSTFT^tilCLD 

*fc, ytyMTFT2 7 2^nft^i 
TFTT?fcottAV\ 

[0 17 5] *fc, «E±l!i»rtS*ifc*fXW:iai»A» 
6> 31 # 0 S tufcfiS^ fc ^^ft-g'ffi^ i: *r«*M- £ fc fco 
a*^*- h:FP 

C) «r*9#»t-c»Aiur*dW-6o 

[0 17 6] ft*S, ***«-CW:, #7*±tf>TFT^ 
[0 17 7] [jB*«4 LT*rtShfc 

[0 17 8] El34(A)tt, ***-*~e*>*K K*& 0« 



$3402, -feV*«B340U K*fc«?M*&^-<S/^3403** 

So 

[0 17 9] EJ34(B)tS, r^/^^^'CJ) 
7 7 -f ^3405, i?yiHfl3404, 

[0 18 0] H35I*. X^^^fe*), Xj&38£«350 
1, ir:/f-giS3503, fS*«iaflB3^tr ; L-^3504*Sr-& 
fro Xi»*fe»3501fc-fe^^3503OM«C, nC»*« 

503fcJB^4 £4**10*8. 

[0 18 1] H36ti^-y^3ytra-^-Cfel9s * 
#36 0 1* g#36 0 2, a*»B360 3, K36 
0 4, -C^-9-tt360 5««r$fr 9 4«9^tt&iF£K36 
0 3fttf"fe^f-tfS36 0 5iCfflV^5r fc*5-CtSo 

[0 18 2] r^-CH37tt»««B-C*>t), ##37 0 
1, tf*ffl*tt370 2, W^A^370 3, ^gg37 
0 4, tRff^yTCTO 5* T^^370 6, -feVlNB 
370 7£^fr o *«5IMH-fe^SlS370 7lCfflV>Sw^ 

[*MoS**] 

[0 18 3]*I^it V-^7^n!7IlIK^tli^« 
tto»#a*i»mWt<ft«Ci:Wltoo, W^mfi: 
<-rs*#a*5. Sfc* PUSfc, y-* 

■*-s::*t>tH*a 0 *<Dittb. m^mn^h^^ffi 

[0 18 4] 

[01] *P^McDy-^y^al7[HlK0lHlKIg|^^ 

[H 2 ] «*©✓< y V^-fe y*oHiK©lHlBH 

[0 3] Wk<r>Tt*r4 7±>WmM<nmm 

I® 4 ] fi£*G> J/—* 7 * n 7 

[89 5] y-*:7*n!7@tt<D«««H4B 

[El 6 ] y-x? * u !7(§IKoSJS#ttEI 

[H 7 ] y-* 7 * n t7 (ElKOAtti^ttil 

[B8] y-X7*u9iB\&<D\E}®mt*J S V9+ 

[Eli o] r^x-r >f 

[mil] *K»W©y-^7*P!7iHlB(0iHlBHt 

[Ell 2] *JK8Woy-^7*nl7lHlB(D|HllSiat 

[Eli 3] *msm<oy-*7 *uy®&<Dm&mb 

[Ell 4] *K»W<Dy-*7*o!70Bo|Hlttl8i: 
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[01 6 J *W&®\<OV—*7 *n7\ElV8(D\B}&mt 

[@i 7] *m?m<Dy*-x?**ym&<Dm?&mb 

[01 8] *I^y-^7tn!7[ElB^[HjBgli: 

[01 9] ^B^c^y-^^^nyiHlteo[HlK0<b 

[021] *s^OT^r^ ^^v-ommo®® 
0 

[02 2] *jS^^or^r^^^f*(01i^[HlK 

0 

[02 3] *K^^(Oft^«iSlHlK^{iI^0 

[024] *JP^S(Dg^lii^iitiffi[53KO[HlK0 

[025] *m&w<Dmi&Mt}mm%®&<D\B}®m 

[02 6] *I»xyrtyto^^^y^ft 

[02 7] *m%W<D*VTtyV<Dfs( %V?*f-* 

[02 8] *i^xyrtyto^^^y^t 

[02 9] #gli^<£^&&0&<D[HJK0 

[0 3 0] *m%W<nj *-Vizy>y-<DttWlftU*7F 

[03 5] 



-T0 

[031] *m&w<Dj *-is-t>*)-<DttMftm*7F 
1-0 

[03 2] ^^^^-^-fe^f-Of^Si^S^ 

-T0 

[033] *®^(D>ry-^yf-o^sitTa^ 

t*0 

[034] *m%W<DJ / -iMr Vf-^ffl v^sT-a 

«o0 

[03 5] ^S^^^^-^-fev^^t^fl;^ 
3§tf)0 

[036] *m%w<o<< yf-zft^itn?® 
$^>0 

[037] *m%w<nj *-i>-*>n)-z%^izm*® 
*o0 

[ft^col&W] 

101 mm%b7yi?x* 

102 r ^ffi h 7 # 

103 ia«HHWEKI8l 

104 /UTxwmm 

105 A^*^- 

106 /urxm^ffi 

107 tfi^ffitf- 

108 immvy^^^^ 

109 #C«ffl®Mi» 

no ahj** 

ill ftffir«ftffl«Mft 

[03 6] 
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[01] 





102 Vout 
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l®2] 
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[El 3] 



V- h #^H8302 



7* ^-r*-K304 



f-?>i>x*306 




E-^308 
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11214] 




[03 71 




3705 



3703 
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[06] 




Vout=Vin-Vb' ; Vb'<Vb 



[Hi 0 ] 
•7* YfT4 t- K304 
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[07] 




-26- 



ma] 




-27- 



[[29] 
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[1211 1] 





1102 Vout 
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[Ell 2] 




/<4 7*1!8SjS«&l204 



(B) tiLW8h?>VAiri2Q& 




1202 v °ut 
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[01 3] 




(B) 




1302 Vout 
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[014] 



/W7X1I!!3ig*|1404 




(B) 




1402 v out 
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[Hi 5] 




ig*gfig3zg&1503 




1502 Vout 
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mi 6] 




&mffl * 1608 

<r>f- hms 
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mi 7] 



(A) 



A#SIHP1705 



fiffifssmo 



HJ*J»^1707 




mum 

Y<7>VX9 1708 



A>f7xmsai»i704 / ftmfflsig«i709 



(B) 



*4 7f•ffl^9vyx^ 

1713 



JttiBfliTOtt 

1703 



JfcSffl h9 V^^1708 



1712 



1704 




1702 
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[Ell 8] 




(B) 
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[hi 9] 




(B) 




Vout 
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[B92 Oj 




tffl?!l§@*8BI§lg&2008 
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im2 1] 



I?iJB€^m*«l2103 




«aaas»«2ii2 
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[02 2] 




-40- 



102 3] 




I5»ji^m*«a2303 
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[02 4] 




[02 5] 
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[02 6] 




[02 7] 




-45- 



IS 2 8] 




-46- 



[02 9] 



*J*U *v Nffl h7>^ *2922 




JM§«H§-fltfj«2903 
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[030] 




-48- 



[133 1] 




[03 2] 




-50- 




-51- 





7tV>5T34DS 
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